Proteomic analysis of rice leaf sheath during drought stress.
Drought is one of the most severe limitations on the productivity of rainfed lowland and upland rice. To investigate the initial response of rice to drought stress, changes in protein expression were analyzed using a proteomic approach. Two-week-old rice seedlings were exposed to drought conditions from 2 to 6 days, and proteins were extracted from leaf sheaths, separated by two-dimensional polyacrylamide gel electrophoresis and stained with Coomassie brilliant blue. After drought stress for 2 to 6 days, 10 proteins increased in abundance and the level of 2 proteins decreased. The functional categories of these proteins were identified as defense, energy, metabolism, cell structure, and signal transduction. In addition to drought stress, accumulations of protein were analyzed under several different stress conditions. The levels of an actin depolymerizing factor, a light harvesting complex chain II, a superoxidase dismutase and a salt-induced protein were changed by drought and osmotic stresses, but not cold or salt stresses, or abscisic acid treatment. The effect of drought stress on protein in the leaf sheaths of drought-tolerant rice cultivar was also analyzed. The light harvesting complex chain II and the actin depolymerizing factor were present at high levels in a drought-tolerant rice cultivar before stress application. With drought stress, actin depolymerizing factor was expressed in leaf blades, leaf sheaths, and roots. These results suggest that actin depolymerizing factor is one of the target proteins induced by drought stress.